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DETAILED ACTION 



Continued Examination Under 37 CFR LI 14 
1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 22 February 2007 has been entered. 



Response to Arguments 

2. Applicant's arguments filed 22 February 2007 have been fully considered but they are not 
persuasive. 

Regarding page 6, line 2 to page 7, line 6: Herein, Examiner simply notes Applicant's remarks. 
The present claims are not considered allowable for the reasons set forth in detail below. 

Regarding page 7, line 18 to page 8, line 5: The points defined in Hirokazu (US Patent 
Application Publication 2001/0028471 Al) are points within the color gamut available to the printing 
system and are used as sampling points for correcting the color properties of the color gamut available to 
the printer system. While the example provided in Hirokazu does not go so far as to divide up the entire 
available color gamut, one of ordinary skill in the art would readily have recognized that such a system as 
taught by Hirokazu could be used with respect to the entire color gamut available to the printer. The 
example shown in Hirokazu is merely exemplary and is not meant to exhaustively define the possible 
applications of the disclosed printing system. Furthermore, with the combination of Hirokazu and 
Gondek (US Patent 5,982,990), the entire available color space can be utilized since Gondek expressly 
teaches converting the entire available color space. Thus, even if one were to consider arguendo that 
Hirokazu does not teach using the entire available color space, the combination of Hirokazu and Gondek 
certainly does teach using the entire available color space. 

Regarding page 8, lines 6-19: Again, Examiner points out that, while black (as part of a YMCK 
color space) is not generally referred to by practitioners in the printing arts as a redundant color, from a 
technical standpoint it is. As Examiner stated in the previous office action, mailed 22 September 2006, a 
redundant color is defined as an ink that is not essential to reproducing the available color space. When 
there is a redundant color ink, there is more than one physical way to produce the same logical color. A 
set of CMY color inks is sufficient in and of itself to print the same gamut of colors that a CMYK color 
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space will print. Thus, the black (K) color ink is a redundant color ink. The black color ink is commonly 
used in the printing arts simply for various practical considerations. Its common usage has lead to it not 
being generally referred to as a redundant color, but from a technical standpoint it is. However, given the 
present amendments to the claims, the point is now rather academic. 

Regarding page 8, lines 20-28: Gondek does not "teach away" merely because the system with 
which Gondek is concerned is meant to be solved empirically. Gondek is simply relied upon for its 
teachings with respect to defining a color space using redundant color inks. Modifying Hirokazu based 
on the teachings of Gondek related to defining a color space with redundant color inks does not relate to 
Gondek' s particular solution to color space conversion. Thus, Gondek does not teach away from the 
actual modification of Hirokazu presented by Examiner. Gondek merely contains, as a whole system, 
differences with respect to the system taught by Hirokazu. 

Regarding page 9, lines 1-5: Since the independent claims have been shown to be rendered 
obvious by the prior art and none of the rejections of the intervening claims have been disputed, claims 6 
and 16 cannot therefore be considered to contain allowable subject matter merely due to their respective 
dependencies. 

3. Applicant's arguments, see page 7, lines 7-12, filed 22 February 2007, with respect to the 
rejections of the claims under 35 USC §101 have been fully considered and are persuasive. The 
rejections of the claims under 35 USC §101 listed in items 3-5 of said previous office action has been 
withdrawn. 

4. Applicant's arguments, see page 7, lines 13-17, filed 22 February 2007, with respect to the 
rejections of the claims 3 and 9 under 35 USC §112, second paragraph have been fully considered and are 
persuasive. The rejections of the claims under 35 USC §1 12, second paragraph listed in items 6-8 of the 
previous office action, mailed 22 September 2006, has been withdrawn. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
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matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

6. Claims 1-5 and 7-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirokazu (US Patent Application Publication 2001/0028471 Al) in view of Gondek (US Patent 
5,982,990). 

Regarding claim 1: Hirokazu discloses receiving image data as input into a color printing 
system having YMCK inks (figure l(Iin) and para. 21, lines 1-5 of Hirokazu); tessellating an available 
color space (figure 2 and para. 43 of Hirokazu) as defined by the YMCK inks (para. 21, lines 1-5 of 
Hirokazu), by using vertices representing points associated with each YMCK ink (figure 2; para. 22; and 
para. 43 of Hirokazu - L*a*b* points each directly represent a corresponding point in the YMCK ink 
color space), to divide the available color space into regions (figure 2(61,62,63,64,65) of Hirokazu) 
where the regions are arranged so as to minimize the range of luminance variation found within the 
regions (para. 42, lines 7-12 and para. 44, lines 1-7 of Hirokazu); and applying the resultant tessellated 
available color space in the selection of the amounts of the RGB inks to the rendering of the image data 
(figure l(Iout) and para. 20 of Hirokazu). The available color space is partitioned (and thus tessellated) 
into regions (figure 2(61,62,63,64,65) of Hirokazu) based on lightness (L*) and color (a* and b*) values 
(figure 2 and para. 43 of Hirokazu), which are derived directly from YMCK inks (para. 21, lines 1-5 of 
Hirokazu). Since the partitioned regions are arranged based on constant values of L* (and thus a variation 
of zero) (para. 42, lines 7-12 and para. 44, lines 1-7 of Hirokazu), the regions are therefore arranged so as 
to minimize the range of luminance variation found within the regions. 

Hirokazu does not disclose expressly that said printing system also has at least one additional 
color ink; that said available color space is further defined by at least one additional color ink; that said 
vertices represent each YMCK and the at least one additional ink; and that said selection is performed 
based on YMCK inks and the at least one additional ink. 

Gondek discloses defining an available color space that has at least one additional color ink apart 
from the standard color inks, and vertices in the color space represent each YMCK and the at least one 
additional ink (figure l(20(L c L in )); column 3, lines 45-50; and column 4, lines 58-60 of Gondek); and 
printing using YMCK inks and at least one additional ink (figure 1(18,20) and column 4, lines 45-57 of 
Gondek). 

Hirokazu is analogous art since it is from the same field of endeavor as the present application, 
namely the tessellation and organization of a color space in a digital color image data reproduction system 
(figure 2 and figure 4 of Hirokazu). Hirokazu and Gondek are combinable because they are from the 
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same field of endeavor, namely the control and processing of color ink spaces with redundant color inks 
for digital image data processing and printing. At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to include additional color inks in the overall multi-dimensional 
color space, as taught by Gondek. Thus, said printing system would also have at least one additional 
color ink; said available color space would be further defined by at least one additional color ink; said 
vertices would represent each YMCK and the at least one additional ink; and said selection would also be 
performed based on the at least one additional ink. The motivation for doing so would have been that the 
use of more redundant ink colors improves the resultant output of the printed hardcopy (column 2, lines 
25-39 of Gondek). Therefore, it would have been obvious to combine Gondek with Hirokazu to obtain 
the invention as specified in claim 1 . 

Regarding claim 2: Hirokazu discloses overlaying the tessellated color space result from the 
prior tessellating step with interpolation points so as to create an overlay lookup table (para. 28, lines 7-12 
of Hirokazu). 

Regarding claim 3: Hirokazu discloses applying image data to the overlay lookup table to point 
to which additional color inks to select (para. 35 of Hirokazu) and provide the amounts to use of the 
selected additional color inks (para. 34 of Hirokazu). 

Regarding claim 4: Hirokazu discloses that the regions are arranged so that region boundaries 
are predominantly orthogonal to the axis of luminance (figure 2 and para. 42, lines 8-12 of Hirokazu). 
Since the regions are arranged purely with respect to increasing L* values (figure 2 and para. 42, lines 8- 
12 of Hirokazu), then the region boundaries are orthogonal to the axis of luminance. 

Regarding claim 5: Hirokazu discloses that the amounts are interpolated from the interpolation 
points stored in the overlay lookup table (para. 28, lines 7-12 of Hirokazu). 

Regarding claim 7: Hirokazu discloses that the regions are non-overlapping (figure 2 and para. 
42, lines 8-12 of Hirokazu). Since the regions are each at separate, constant values of L* (figure 2 and 
para. 42, lines 8-12 of Hirokazu), the regions cannot overlap. 

Regarding claim 8: Hirokazu discloses receiving image data as input into a color printing 
system having YMCK inks (figure l(Iin) and para. 21, lines 1-5 of Hirokazu); tessellating into regions the 
given resultant color space (figure 2 and para. 43 of Hirokazu) so as to minimize luminance variation 
(para. 42, lines 7-12 and para. 44, lines 1-7 of Hirokazu) in the regions as defined by the YMCK color 
inks utilized (para. 21, lines 1-5 of Hirokazu); and applying the resultant tessellated available color space 
in the selection of the amounts of the RGB inks to the rendering of the image data (figure l(Iout) and 
para. 20 of Hirokazu). The color space is partitioned (and thus tessellated) into regions (figure 2(61,62, 
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63,64,65) of Hirokazu) based on lightness (L*) and color (a* and b*) values (figure 2 and para. 43 of 
Hirokazu), which are derived from YMCK color inks (para. 21, lines 1-5 of Hirokazu). Since the 
partitioned regions are arranged based on constant values of L* (and thus a variation of zero) (para. 42, 
lines 7-12 and para. 44, lines 1-7 of Hirokazu), the regions are therefore arranged so as to minimize the 
luminance variation found within the regions. Furthermore, YMCK is a set of redundant color inks since, 
as is well known in the art, cyan, magenta and yellow (CMY) are of themselves sufficient to fully specify 
the color space. As is well-known in the art, black (K) is redundantly used in color ink printing so that a 
minimum amount of ink is placed on the print medium, and since black ink is cheaper than color ink. 

Hirokazu does not disclose expressly that said printing system also has at least one additional 
color ink; that the resultant color space and the tessellated regions are defined by YMCK and additional 
color inks; and that said selection is performed based on YMCK inks and the at least one additional ink. 

Gondek discloses defining an available color space that has at least one additional color ink apart 
from the standard (YMCK) color inks; defining regions that have at least one additional color ink apart 
from the standard (YMCK) color inks (figure 1(20 (LcLm)); column 3, lines 45-50; and column 4, lines 
58-60 of Gondek); vertices in the color space represent each YMCK and the at least one additional ink 
(figure l(20(L c L Tn )); column 3, lines 45-50; and column 4, lines 58-60 of Gondek); and printing using 
YMCK inks and at least one additional ink (figure 1(18,20) and column 4, lines 45-57 of Gondek). 

Hirokazu is analogous art since it is from the same field of endeavor as the present application, 
namely the tessellation and organization of a color space in a digital color image data reproduction system 
(figure 2 and figure 4 of Hirokazu). Hirokazu and Gondek are combinable because they are from the 
same field of endeavor, namely the control and processing of color ink spaces with redundant color inks 
for digital image data processing and printing. At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to include additional color inks in the overall multi-dimensional 
color spaces and regions, as taught by Gondek. The motivation for doing so would have been that the use 
of more redundant ink colors improves the resultant output of the printed hardcopy (column 2, lines 25-39 
of Gondek). Therefore, it would have been obvious to combine Gondek with Hirokazu to obtain the 
invention as specified in claim 8. 

Regarding claim 9: Hirokazu discloses sorting the YMCK color inks by order of luminance 
from the darkest to the lightest (figure 2 and para. 42, lines 8-12 of Hirokazu). From right to left, the 
redundant color inks, which are converted into CIELab color space (para. 37-38 of Hirokazu), are sorted 
in order of luminance from the darkest ( L* - 2AL ) to the lightest ( L* + 2 AL ) (figure 2 and para. 42, 
lines 8-12 of Hirokazu). 
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Hirokazu further discloses adding the YMCK color inks as points to the color space (figure 2 and 
para. 42, lines 8-12 of Hirokazu) and connecting the points in the sorted order so as to create tetrahedral 
tessellated regions (figure 2 and para. 42, lines 8-12 of Hirokazu). 

By combination with Gondek, as set forth in the arguments regarding claim 8, the set of color 
inks is the YMCK and additional color inks. 

Regarding claim 10: Hirokazu discloses that the regions are non-overlapping (figure 2 and para. 
42, lines 8-12 of Hirokazu). Since the regions are each at separate, constant values of L* (figure 2 and 
para. 42 - 9 lines 8-12 of Hirokazu), the regions cannot overlap. 

Regarding claim 11: Hirokazu discloses overlaying the tessellated color space with interpola- 
tion points so as to create an overlay lookup table (para. 28, lines 7-12 of Hirokazu). 

Regarding claim 12: Hirokazu discloses applying image data to the overlay lookup table to 
point to which redundant color inks to select (para. 35 of Hirokazu) and provide the amounts to use of the 
selected redundant color inks (para. 34 of Hirokazu). 

Regarding claim 13: Hirokazu discloses receiving image data as input into a redundant color 
printing system having YMCK inks (figure l(Iin) and para. 21, lines 1-5 of Hirokazu); tessellating the 
given resultant color space into regions (figure 2 and para. 43 of Hirokazu) so as to minimize luminance 
variation (para. 42, lines 7-12 and para. 44, lines 1-7 of Hirokazu) in the regions (para. 21, lines 1-5 of 
Hirokazu), the regions delineated by vertices representing points associated with each YMCK ink (figure 
2; para. 22; and para. 43 of Hirokazu - L*a*b* points each directly represent a corresponding point in the 
YMCK ink color space). The color space is partitioned (and thus tessellated) into regions (figure 2(61,62, 
63,64,65) of Hirokazu) based on lightness (L*) and color (a* and b*) values (figure 2 and para. 43 of 
Hirokazu), which are derived from redundant color inks (CMYK) (para. 21, lines 1-5 of Hirokazu). Since 
the partitioned regions are arranged based on constant values of L* (and thus a variation of zero) (para. 
42, lines 7-12 and para. 44, lines 1-7 of Hirokazu), the regions are therefore arranged so as to minimize 
the luminance variation found within the regions. Furthermore, YMCK is a set of redundant color inks 
since, as is well known in the art, yellow, magenta and cyan (YMC) are of themselves sufficient to fully 
specify the color space. As also is well-known in the art, black (K) is redundantly used in color ink 
printing so that a minimum amount of ink is placed on the print medium, and since black ink is cheaper 
than color ink. 

Hirokazu further discloses that said tessellating is performed by sorting delineated vertices as 
defined by each YMCK ink by order of luminance from the darkest to the lightest (figure 2 and para. 42, 
lines 8-12 of Hirokazu). From right to left, the redundant color inks, which are converted into CIELab 
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color space (para. 37-38 of Hirokazu), are sorted in order of luminance from the darkest (L* - 2AL ) to 

the lightest (L* + 2AZ, ) (figure 2 and para. 42, lines 8-12 of Hirokazu). 

Hirokazu further discloses connecting the delineated vertices as defined by YMCK inks in the 
sorted order across the color space so as to create tetrahedral non-overlapping tessellated regions (figure 2 
and para. 42, lines 8-12 of Hirokazu) with borders which are as much as possible predominantly 
orthogonal to the axis of luminance (figure 2 and para. 42, lines 8-12 of Hirokazu). The regions are 
defined by a constant L* value, a range of a* values, and a range of b* values, which form a four-sided 
region (such as figure 2(61) of Hirokazu), and thus a tetrahedron. Since the tetrahedral regions are each at 
separate, constant values of L* (figure 2 and para. 42, lines 8-12 of Hirokazu), the tetrahedral regions 
cannot overlap. Furthermore, since the regions are arranged purely with respect to increasing L* values 
(figure 2 and para. 42, lines 8-12 of Hirokazu), then the region boundaries are orthogonal to the axis of 
luminance. 

Hirokazu further discloses applying the resultant tessellated color space regions in the selection of 
the amounts of the RGB inks to the rendering of the image data in the redundant color printing system 
(figure l(Iout) and para. 20 of Hirokazu). 

Hirokazu does not disclose expressly that said printing system also has at least one additional 
color ink; that said available color space is further defined by at least one additional color ink, and that 
said vertices represent and are defined by each YMCK and the at least one additional ink; and that said 
selection is performed based on YMCK inks and the at least one additional ink. 

Gondek discloses defining a color space that has at least one additional color ink apart from the 
standard color inks, and vertices in the color space represent and are defined by each YMCK and the at 
least one additional ink (figure l(20(L c Lm)); column 3, lines 45-50; and column 4, lines 58-60 of 
Gondek); and printing using YMCK inks and at least one additional ink (figure 1(18,20) and column 4, 
lines 45-57 of Gondek). 

Hirokazu is analogous art since it is from the same field of endeavor as the present application, 
namely the tessellation and organization of a color space in a digital color image data reproduction system 
(figure 2 and figure 4 of Hirokazu). Hirokazu and Gondek are combinable because they are from the 
same field of endeavor, namely the control and processing of color ink spaces with redundant color inks 
for digital image data processing and printing. At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to include additional color inks in the overall multi-dimensional 
color space, as taught by Gondek. The motivation for doing so would have been that the use of more 
redundant ink colors improves the resultant output of the printed hardcopy (column 2, lines 25-39 of 
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Gondek). Therefore, it would have been obvious to combine Gondek with Hirokazu to obtain the inven- 
tion as specified in claim 13. 

Regarding claim 14: Hirokazu discloses overlaying the tessellated color space with interpola- 
tion points so as to create an overlay lookup table (para. 28, lines 7-12 of Hirokazu). 

Regarding claim 15: Hirokazu in view of Gondek discloses applying image data to the overlay 
lookup table to point to which YMCK inks and the at least one additional color ink (at least one additional 
color ink taught by Gondek) to select (para. 35 of Hirokazu) and provide the amounts to use of the 
selected YMCK inks and the at least one additional color ink (at least one additional color ink taught by 
Gondek) (para. 34 of Hirokazu). 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirokazu (US Patent 
Application Publication 2001/0028471 Al) in view of Gondek (US Patent 5,982,990) and Ng (US 
Patent 5,185,661). 

Regarding claim 6: Hirokazu in view of Gondek does not disclose expressly that the interpola- 
tion is performed by calculating the volume of tetrahedra formed by the interpolation points. 

Ng discloses that interpolation is performed by calculating the volume of tetrahedra formed by 
the interpolation points (figure 4 and column 5, lines 16-24 of Ng). 

Hirokazu in view of Gondek is combinable with Ng because they are from the same field of 
endeavor, namely color mapping and conversion of digital image data. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to perform interpolation by specifically 
calculating the volume of tetrahedra formed by the interpolation points, as taught by Ng. The suggestion 
for doing so would have been such interpolation based on the eight surrounding points and the associated 
volume is well-known (column 5, lines 19-22 of Ng), and thus readily applied and accurate. Therefore, it 
would have been obvious to combine Ng with Hirokazu in view of Gondek to obtain the invention as 
specified in claim 6. 

8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirokazu (US 
Patent Application Publication 2001/0028471 Al) in view of Gondek (US Patent 5,982,990) and 
Kasson (US Patent 5,390,035). 

Regarding claim 16: Hirokazu discloses compensating for the convexity or concavity of the 
tessellated regions (para. 35 of Hirokazu). 
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Hirokazu in view of Gondek does not disclose expressly that, if creating a tetrahedral non- 
overlapping tessellated region results in a concave shape, then additional tetrahedral non-overlapping 
tessellated regions are added to fill the cavity and maintain a convex construction. 

Kasson discloses that, if creating a tetrahedral non-over-lapping tessellated region results in a 
concave shape, then additional tetrahedral non-overlapping tessellated regions are added to fill the cavity 
and maintain a convex construction (figure 7 and column 14, lines 3-9 of Kasson). The tetrahedra are 
generated using a volume packing technique which minimizes distortion of the domain space (column 14, 
lines 3-6 of Kasson). Figure 7 of Kasson shows that an overall convex shape is maintained for the 
domain space. Further, since the domain space is packed with octahedra that are in turn packed with 
tetrahedra (column 14, lines 6-9 of Kasson), then a convex shape will inherently be maintained owing to 
the convex shape of an octahedron. 

Hirokazu in view of Gondek is combinable with Kasson because they are from the same field of 
endeavor, namely the tessellation and organization of a color space in a digital color image data 
reproduction system. At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to include additional tetrahedral non-overlapping tessellated regions to maintain a convex 
construction, as taught by Kasson. The motivation for doing so would have been minimize the distortion 
of the domain space (column 14, lines 3-6 of Kasson). Therefore, it would have been obvious to combine 
Kasson with Hirokazu in view of Gondek to obtain the invention as specified in claim 16. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to James A. Thompson whose telephone number is 571-272-7441 . The examiner can 
normally be reached on 8:30AM-5 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, David 
K. Moore can be reached on 571-272-7437. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

James A. Thompson 
DOUGLAS Q.TRAN Examiner 
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